250 Hartley strain guinea-pigs were anaesthetised using 37.5 mg pentobarbitone per kg bodyweight. This dosage level differs considerably from those levels previously recorded in the literature. Average hypnotic ('sleeping') time was 120 minutes. Deep surgical anaesthesia was more difficult to achieve, as large animals gave irregular results at their weight-adjusted dosage level. Ce dosage differe considerablement des niveaux notes auparavant dans la litterature. La peri ode hypnotique ('de sommei!') moyenne etait de 120 minutes. Dne anesthesie profonde chirurgique etait plus difficile a achever, parce que les grands animaux produirent des resultats irreguliers au niveau de dosage gouverne par leur poids .
The use of long-acting barbiturate anaesthesia has become standard practice for the production of surgical anaesthesia in small laboratory animals where adequate surgical working time is required. The route of administration may be intravenous or intraperitoneal. In the guinea-pig, veins are small and difficult to enter without prior surgical exposure, and the intraperitoneal route is therefore obligatory.
The dosages of pentobarbitone sodium reported previously for guinea-pig anaesthesia appear to vary widely. Amongst those dosage levels most often used, Croft (1964) proposed 28 mg pentobarbitone per kg bodyweight, while Carmichael & Posey (1937) stated that a dose of from 20 to 30 mg/kg body-':Ieight was required for anaesthesia of up to 2 hours, but that the much lower dose of 15.6 mgjkg bodyweight gave a 'sleeping time' of between 35 and 190 minutes. Schaffer (1965) suggested a dose of 30 mg/kg bodyweight of a dilute solution.
During the course of a number of experiments involving skin grafts to oral sites and epicutaneous and oral applications of allergic chemicals, it was found that these recommended anaesthetic dosages gave most irregular results. Some animals appeared to tolerate the induction dose so well that little or no analgesia or anaesthesia resulted, while others-although anaesthetised-exhibited.; wide variations in the length of time and depth of unconsciousness. Varying dosage schedules under standard conditions were therefore tried and an attempt made to define a satisfactory dosage schedule for a 2chour anaesthesia.
MATERIALS AND METHODS
The Hartley strain of non-inbred albino guinea-pigs was used. All animals were kept in standard conditions in 'polythene cages or aluminium drawers with sawdust and straw as bedding. l'l<u:ywere fed on 'Oxoid' S.G.l diet (Oxoid Ltd, Southwark Bridge Road, London, S.E.l), with fresh greens twice weekly and water ad libitum. Prior to the anaesthetic, food and water were withheld for a few hours, so that the stomach and intestines were empty and a truer 'figure for bodyweight Was then obtained.
Care under the ,anaesthetic
Conservation of body heat whilst the animals were anaesthetized was achieved by sterile drapes around the animals and by directing electric lamps onto them.
peeply anaesthetized animals· tended to retain tracheobronchial and nasal secretions. A suction apparatus with fine rubber catheters was therefore used as necessary.
Respiratory dead space was kept at a minimum by lying the animals on their sides with their necks extended.
It was found in early preliminary experiments that the use of ether appeared to potentiate any later intraperitoneal pentobarbitone sodium and that nasal and oral secretions were greatly increased.
No other anaesthetics or adjuncts were used in the main experiments, apart from the dose of intraperitoneal pentobarbitone.
Dose and administration of anaesthetic
As a preliminary step several small groups of animals were subjected to dosages of intraperitoneal pentobarbitone of between 28 and 45 mg/kg bodqweight.
As the lower dose again proved unsuccessful in obtaining adequatã naesthesia, and the higher dose was lethal, a dose midway between these figures was then tried.
The sterile stock solution of pentobarbitone sodium ('Nembutal' veterinary; Abbott Laboratories Ltd, Queenborough, Kent) was diluted 4 times using sterile physiological saline so that small changes in dosage aC60rding to animal weight could be more accurately measured and administered, and absorption within the peritoneal cavity would be assisted by the wider dispersal of the larger volume of liquid injected.
The solution was freshly ?repared by dilution for each batch of 10-15 animals, and gave a doiSe of 37.5 mg pentobarbitone sodium per kg bodyweight.
15 animals weighing 270-1 200 g were used in the pilot experiment. A further 230 guinea-pigs, mainly in the 250-550 g weight range, were then given the same dose/weight schedule of anaesthetic during immunological experiments, using the successful dosage schedule obtained from the pilot study.
Assessment of depth of anaesthesia
The loss of the righting reflex was taken as the time of onset of hypnotic or 'sleeping' time. Surgical anae~thesia was assessed by pupil size, breathing rate and ability to withstand a sharp cut through the skin. Recovery of violent reaction to mild pain stimuli was taken as a rough estimate of the end of surgical anaesthesia.
Recovery of the righting reflex, which was heralded by blinking and chewing movements, was taken as the end of light anaesthesia or 'sleeping' time.
RESULTS
Onset of 'sleeping' time was achieved within 5 to 7 minutes of the intraperitoneal injection.
The average duration was approximately 120 minutes, and usually slightly more.
Full surgical anaesthesia was irregularly achieved, but was found to be usual in animals weighing below 500 g (Table 1 ). Unexpectedly, the very large animals of about 1 kg often became deeply anaesthetised. The mortality rate from this form of anaesthesia was very low. As many of the animals were undergoing concomitant immunological procedures, including further injections, the mortafity rates from anaesthetic alone were not directly measured.
For procedures such as oral grafting 'a deep plane of anaesthesia was required, and this was obtained with pentobarbitone at 40 mgjkg bodyweight. The dosage of 37.5 mg pentobarbitone per kg bodyweight appeared ideal for immunological testing of aIlergens where only limited surgical anaesthesia but long 'sleeping' time was required.
DISCUSSION
Amongst suggestions previously put forward to account for the varying response of the guinea-pig to intraperitoneal pentobarbitone anaesthesia have been natural biological variation, the nutritional status of the animals, and the possibility of a relationship of anaesthetic dose to body surface area rather than bodyweight (Carmichael & Posey, 1937) . Evidence reported here appears to indicate that the susceptibility of the animals to the anaesthetic did vary with age and weight. The results, however, were not proportional, in that large animals of over I kg often showed an increased rather than a decreased susceptibility. Very old animals were not used, nor were young animals with a weight of below 200 g. Kinsey (1940) noted that the sex of the individual animal did not give rise to variations in response to the anaesthetic, but that a slight tolerance to the agent could develop after repeated doses. Repeated anaesthetics continued over a long period, however, did result in an increased susceptibility to the drug.
Dietary factors, especially ascorbic acid deficiency, should not be forgotten -but modern laboratory methods ensure that these factors are adequately controlled.
It is very important that the animals be deprived of food prior to the general anaesthetic. J. S. Paterson (personal communication) states that in a large guinea-pig, since a full stomach and intestines are capable of contributing from a third to a half of the total bodyweight, prior fasting for about 12 hours is mandatory in order to obtain a realistic bodyweight for dose calculation. Drinking water should be available for up to I or 2 h pre-operatively, and immediately post-operatively, in order to avoid possible dehydration.
It is concluded that the dosage schedule for intraperitoneal pentobarbitone sodium of 37.5 lng/kg bodyweight is a safe and consistent light anaesthetic when used in Hartley guinea-pigs weighing from 250 to 700 g. Its use in immunological experiments involving the oral cavity has been established, although when deep anaesthesia is required, irregular results may occur.
A plea is therefore put fol'ward for more research work on surgical anaesthesia in the guinea-pig.
